T
his somewhat rhetorical title must excite many scientists, particularly those with ongoing research on biomass, feedstock development, and lignocellulosic breakdown/fermention. With the costs of sequencing rapidly decreasing, and with the infrastructure now developed for almost anyone with access to a computer to cheaply store, access, and analyze sequence information, emphasis will increasingly be placed on ways to apply genome data to real world problems such as reducing dependency on fossil fuel. For the effi cient production of bioenergy, this may be accomplished through development of improved feedstocks. Th is article will consider more closely the impact of very cheap sequence data (approximately 1USD per genome) on improvement of switchgrass (Panicum virgatum L.), a perennial grass well suited to biomass production.
Technology
If one could cheaply sequence the genome of a single individual perhaps pulled at random from a population or breeding program, how would the information be put to best use? To answer this question one needs to closely consider the biology of switchgrass which is highly outcrossing and polyploid, and the structure of the sequence data itself. Th e two most important factors (i) whether the technology includes mate-pair information from clone ends, and (ii) whether it produces reads of adequate length, will determine if an accurate genome assembly results. Th e results would ideally assemble several All rights reserved. No part of this periodical may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval system, without permission in writing from the publisher. Permission for printing and for reprinting the material contained herein has been obtained by the publisher.
haploid genomes present in that one individual such that direct comparisons are possible between homoeologous and homologous chromosomes. Th is is not as straightforward as it seems and clearly requires deeper sequence coverage than in a haploid or inbred individual. Deeper sequence coverage may be cheap, but the production of genetic and physical maps and genomic libraries with large inserts, may all be required for accurate assembly and would add to the cost.
As an example, the genome sequence of the sea squirt Ciona intestinalis was determined by shotgun sequencing to an average depth of 8.5x (Dehal et al., 2002) . Due to its high levels of polymorphism (1.2%), 15-fold higher than what is found in humans, haplotypes could be reconstructed based on polymorphism detection and mate-pair information. Over larger regions spanning 10-100 kbp, haplotype reconstruction required estimation methods (Jong et al., 2007) . Reconstruction was not possible at a whole-genome level and the resulting sequences were a mosaic of disjointed maternal and paternal haplotypes on the order of 40 kbp. Th ese were then coerced together into a draft reference genome sequence that is an oversimplifi cation of reality but very useful nevertheless.
Th e assembly problem is even more pronounced in outcrossing plants such as poplar (Populus tremuloides Michaux). Th e poplar genome has a lower rate of polymorphism than sea squirt, but is approximately three times its size with more repetitive DNA. Whole-genome sequencing produced an assembly where ~62 scaff old sequences capture over 50% of the genome (N50 = 62) (Tuskan et al., 2006) . Deeper sequencing than the average 7.6x coverage would greatly improve haplotype phase determination and will be required for more complete coverage of many plant genomes. However, the greater than 1.2 million SNPs and small Indels which were discovered in poplar means that the need to resequence diverse lines to capture more diversity is reduced. Substantial common nucleotide variation has already been captured.
